which all agree in indicating an annual variation, in which the dip is a maximum when the sun is about its most northerly position in declination, a minimum when the sun is about its most southerly position, and having intermediate values when the sun is near the equator. The semiannual excess of dip when the sun has north declination above the mean value for the year is O'13. Observation-hours.- The difference between the morning and afternoon observations is almost inappreciable, as will be seen by the following statement, which embraces every observation in 1867 and 1868, finished before 15 hours or commenced after 15 hours, for every month in which observations of both kinds are recorded; the general result is a slight excess of dip in the afternoon: -T able IV. From this it may be inferred that the annual variation of the diurnal inequality of dip for the mean observation hour (or rather the mean variation for the morning and afternoon hours) is also probably small, and may scarcely affect sensibly the annual variation of dip found above; this latter variation must, however, be accepted subject to correction, if necessary, when the annual variation of the diurnal inequality of dip has been well determined.
Diurnal Inequality at
6. Probable Error.-It will suffice to give an idea of the quality of the observations of dip if an account be here given of the results of determinations, made early in 1869, of the probable error of a single weekly determination (being the mean of a pair of obser vations) in three distinct periods in 1867 and 1868. The semiannual inequality found, by a similar process to that described above, from this more limited body of observa tions was the same as that found above from three years' observations, viz. an excess ot 0'-3 in the dip from April to September above the mean of the year, and an equal defect during the opposite half-year. The annual secular increase of dip was found to be l'*3. These values were embodied in formulae for correcting the observed weekly values of dip to a common epoch as follows:- From January 1 to March 31, and from October 1 to December 31, 1868, < J = r-0 '-l m+0'*3, 1 , . And from April 1 to Sept. 30, 1868, w beinS exeess of the date (in months) 1 r over July 15, 1868,-
0 in every case representing the dip at the common epoch of the period, and the observed dip.
The weekly values of dip being thus corrected, the differences were taken between them and the mean of all the corrected values in each period, and to these differences the method of least squares was applied to find the probable errors for the several periods; these a re :-For April 29 to August 16, 1867, the probable e r r o r s + 0-67, " August 23 to December 31, 1867 " " = + 0*26, " January 1 to December 31, 1868 " " = + 0-24.
The remaining observations, of 1869 and 1870, being of about the same quality as those of 1868 will have about the same probable error.
The unusual smallness of the probable error of a weekly determination since August 17, 1867, is attributable mainly, I think, to the comparative infrequency and moderate amount of disturbance at a low latitude station, but partly also to the extreme care that has been given to secure the perfect preservation of the axles of the needles; the needles themselves also appear to be of excellent character. It is noticeable that the great change between the two first periods is contem poraneous with the introduction of the practice of remagnetizing the needle before commencing an observation. On and after September 21, 1871, the place of observation was changed from the basement of the Electrometer Tower to the top room of the same building, the former height above the ground having been 6 feet and the present height being 38 feet. II. Declination.
Monthly Mean Values o f the Dip fro m April

10.
Monthly Mean Values.-In Table V III. .are collected the monthly means of the values of absolute declination, as observed from July 1867 to December 1873, and the corresponding mean readings of the large declination magnetometer; and in Table IX . are shown the same mean values of declination, corrected for the difference between the corresponding mean readings of the large declination magnetometer and the mean readings of that instrument (also given with the same Table) for the respective months, the corrected values thus obtained showing the mean declination of the several months. The adopted value of a unit of the scale of the large declination magnetometer is 6' 49"*5, increasing readings denoting increasing easterly declination. 
11.
Annual Mean Values and Secular Change. -Table X . shows the Absolute Decli nation, both as observed and corrected as in Table IX ., for each year from 1867 to 1873, and also the respective annual increments of declination and the mean annual increment for the period of six and a half years. * T able X.
Absolute Declination and Annual Increments.
Year.
As observed. The values 48' 8" and 49' 32" of absolute easterly declination, as observed and as corrected, correspond to the mean epoch October 1,1870 ; the annual increase of decli-. nation (1' 46" or 1' 48") differs by a scarcely appreciable amount, whether it is derived directly from the observations or from the observations corrected. In calculating the means only half weight has been given to the values in brackets, which are deiived from only half as many observations as the other values.
Corrected to Mean
12.
Annual Variation.-The means for the period of six and a half years of easterly declination in each month are shown below, both as observed and corrected; the coi-rections for secular change to reduce the values for each month to the same epoch (October 1, 1870), being at the rate of 9" per month, are also shown, as are likewise the mean monthly values cleared of secular change and the monthly excesses above the mean of the year. The two sets of monthly differences represent the annual variation of declination, first, as affected by the annual variation of the diurnal inequality at the usual observation hour, and, secondly, after the elimination of that affection; it is seen at a glance that the effect of the diurnal inequality is to alter both the character and range of the appa rent annual variation, raising the range from O' 34" to 2' 25", and impressing upon the variation high values during the winter and low values during the summer monthseffects quite consistent with the known character of the annual variation of diurnal inequality. The true (corrected) annual variation has a systematic character, with a double oscillation in the period, showing maxima near the times of the equinoxes, and minima about the times of the solstices.
13. That the Declination is greater near the equinoxes than near the solstices may also be shown without assuming a value for the annual secular change ; for if this change be uniform the means for the months January and December, February and November, &c..........June and July, will all correspond to the same epoch and be directly comparable ; these means are as follows :- 14.
Probable Error.-The probable error of a single determination of Absolute Declination has been calculated separately for each of the years 1868 to 1870. The numbers of observations made in those years are 53, 53, and 57 respectively, and each one was reduced to the constant leading o5'00 of the large Declination Mngnetometer. I f there was no error of observation, and if the large Declination Magnetometer was perfect, these reduced values ought all to be alike, and the degree of accordance existing amongst them will indicate the extent to which these conditions are fulfilled. The differences being taken for each year between each individual reduced value of the Declination and the means of all the values for that year, the probable error of a single determination was found from these differences by the usual method (of least squares) to be +22"*5, +22"-0, and +15"-4 for the years 1868, 1869, and 1870 respectively; and the probable error of the annual means to be + 3 "T , +3"*0, and + 2"-0 respectively. III. Horizontal Force.
15.
Monthly Mean Values. -In Table X III. are collected the me as observed, of the Horizontal Force for the period from July 1867 to December 1873, and the corresponding monthly mean readings of the large Horizontal-force Magne tometer, corrected to the constant temperature 82° F a h r . In correcting the magnetometer readings 0T5 has been adopted as the decrease of reading produced by an increase of 1° of temperature.
T able X III.
Month.
Mean observed Absolute Horizontal Force. During part of the month of January 1873 the large Horizontal-force Magnetometer was under readjustment, and the correction had to be deduced partly from its readings before readjustment, and partly from readings of the Horizontal-force Magnetograph taken at the time of the absolute observations. From and after February 1873 the monthly mean readings of the large Horizontal-force Magnetometer were obtained bysubtracting from the monthly mean for the five civil hours 6, 10, 14, 16, and 22, the excess, expressed in scale-readings, of the mean force at those hours in the years 1846 to 1872 above the mean force for the twenty-four hours in the same years.
Annual Mean Values and Secular
Change.-The mean value of the Horizontal Force for the epoch October 1,1870, is 8'0718 or 8*0658, according as the observations are uncorrected or corrected to the mean of the several months.
The following The annual increments within brackets, being derived from half-yearly means, are allowed only half the weight of the others. The mean secular change of Horizontal Force is thus found to be a yearly increase of '0048 from the uncorrected observations, or *0045 from the corrected observations. 17. Table XVI . a comparison is drawn between the diurnal inequalities of Horizontal Force at corre sponding hours, shown by the absolute observations and by the large Horizontal-force Magnetometer.
Diurnal Inequality at different heights above the ground.-In
The temperature-and scale-coefficients used in calculating the numbers in the last column from those in columns 6 to 9 have been already given.
The general result (with which twenty-one half-yearly differences are in agreement, and four of contrary import) is that the diurnal variation of Horizontal Force is, between the hours in question, less in the top room of the Electrometer Tower, at a height of 38 feet above the ground, where the absolute observations were taken, than it is at a height of 6 feet, where the large Horizontal-force Magnetometer is placed; and on the average it is about one fifth less. The average time of the first observation is 12h 22m , and that of the second observation 14h 39m; and during this interval, which is generally about the same in extent and has nearly the same limits, the mean for the whole year of the regular daily diminution of force is 0'37 of the mean range for the year of the diurnal variation of force, so that we are dealing with a large fraction (more than a third) of the whole diurnal movement. The maximum Horizontal Force of the day occurs about half an hour before the middle of the first observation.
The supposition that most readily suggests itself in explanation of a result of this nature is, that, being derived from observations with instruments of different construc tion, it is due to error of observation in the one case, or to error in the scale-coefficient or temperature-coefficient employed in the other.
Against the supposition that it is due to error of observation with the Unifilar Mag netometer, it may be urged, first, that it recurs in twenty-one out of twenty-five half- 
-------------------------------------------------------------
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HH yearly comparisons; and secondly, that the probable error of a single weekly determina tion (that is, of the mean of the first and second observation) being +*0043 (see paragraph 19), that of the mean difference, for six and a half years, between the first and second observations will be less than ± '0 0 0 5 (o r= = ± 4)043± / // ? |? X \ / 2 ) , a quantity which is less than half the magnitude of the difference that the error is sup posed to explain. And if it were due to erroneous allowance for temperature of the large Horizontal-force Magnetometer, it ought to be small when the diurnal range of temperature is small, and large when the range is large; whilst, in fact, the difference in question is only -0003 in the half-year October to March, when the range of temperature is large, and is -0016 in the half-year April to September, when the range of tempera ture is small. A t the same time the range of the diurnal variation of Horizontal Force is nearly the same throughout the year, its value for the half-year October to March being a fourteenth greater than for the half-year April to September, and its mean value for the year, as shown by the large Horizontal-force Magnetometer, is *00166 of the whole force. It remains, therefore, if the result be an instrumental one, that the scalecoefficient adopted for the large Horizontal-force Magnetometer must be supposed to be one fourth of itself in excess of the truth : this the writer cannot think possible, and he hopes soon to have the opportunity of submitting to the judgment of the Royal Society evidence (in connexion with a general discussion of the observations with this instrument) which will completely set aside such a supposition. I f the result be admitted as a true magnetic phenomenon, it suggests the attribution of a very considerable magnetic influence to the state of the medium intervening between the upper and lower places of observation, in such a way that when the air is of equable temperature and almost uniformly moist throughout, the variations of force are nearly alike above and below, whilst in the dry months of the year there is a very considerable diminution of daily change of force with increase of height. The writer readily admits that such attribution should not rest upon a result of observations taken at a single station only.
18. Annual Variation.-In Table X V II. are shown the means for each month, in the period of six and a half years, of the values of Horizontal Force, corrected to the mean monthly reading of the large Horizontal-force M agnetometer; also the corrections for secular change, at the rate of ±*0045 per year, to reduce those means to the common epoch, October 1, 1870, and the same means cleared of secular variation ; and, further, the excess of each of the corrected monthly values above the mean value for the year, the last series of numbers representing the annual variation of Horizontal Force. The annual variation exhibits a semiannual inequality in which the horizontal force is, during the months March to August, *0011 greater than the mean of the year, and during the months September to February '0011 less. The quarterly means that give the greatest difference are as follows :- Table X V II., for January and December, February and November, &c., will all correspond to the same epoch, October 1, 1870. Such means are com pared below both for the uncorrected observations and for the observations corrected to the mean of each month.
February, about the winter solstice. The difference of range of the four-monthly means, uncorrected and corrected, is doubtless a consequence of the uncorrected values having reference to the mean interval from 12h 22m to 14h 39m, whilst the corrected values have reference to the mean of the twenty-four hours.
hilst, however, recording this result as that which the absolute observations are capable of yielding, the writer does not claim for it any great confidence; for the pro bable error of an observation is considerably greater than the monthly differences which have been obtained as representing the annual variation; and consequently it is only by combining together the observations of a number of years that the influence of errors of observation can be expected to be practically eliminated, and half the period of six and a half years seems not to be sufficient for this purpose; for when the observations are separated into two groups (of three and a half years and three years) the annual varia tions yielded are of totally different character.
19. Probable Error.-The probable error of a single weekly determination of Absolute Horizontal Force has been computed separately for July to December 1867 and for the year 1868. This has been done independently from all the complete observations except those of July 2 to 27, 1867, and for all, with the further exception of those of August 21, 1867, and April 8 and 15 and August 19, 1868, which give results that are evidently erroneous, far beyond the range of observational error. The observations were all reduced to the constant reading 24'27, at temperature 82°, of the large Horizontalforce Magnetometer, allowance being further made for the loss of strength of the magnet of that instrum ent; and the differences being then taken between each corrected determination and the mean of all, the probable errors were calculated from these differences by the method of least squares. The rate at which allowance was made for the loss of strength of the magnet was *00015 of the whole per annum (see 4 Intro duction to Bombay Observations,' 1864, page xvi). The probable errors found are as follows:-ME. C. CHAMBEES OjST THE BISECTION AND INTENSITY T able X IX .
Period.
Including abnormal values.
Excluding abnormal values. The remaining observations of 1869 to 1873 being of about the same quality as those of 1868, will have about the same probable error.
The maximum probable error (that of the moment of inertia of the vibration-magnet) of the constants used in reductions of the Horizontal-force observations has about the same effect ( + *0006) as the smallest of the above determinations, which have reference to observational errors only.
IV. Total Force. Tables H I. and X V II., the monthly excesses above the yearly mean are, for January to December respectively, as follows:------*0025, -*0015, +*0008, +*0008, +*0004, +*0039, +*0029, -*0001, -*0004, -*0011, -*0015, and -*0015 ; and the quarterly means which give the greatest differences a re :-February to April, *0000; May to July, +*0024; August to October, -*0005 ; and November to January, -*0018.
W ith
